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(54) INTERIOR TRIM MATERIAL FOR AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve sound insulating performance 
of a specific frequency by constituting a trimming material of a fiber 
aggregate layer which is arranged so as to be positioned on the inside 
of a cabin of a car body panel and is constituted of a laminated fiber 
aggregate mainly composed of synthetic fiber not less than the specific 
number of layers different in density and a gas impermeable high 
polymer layer. 

SOLUTION: It is necessary that fiber layers to constitute a fiber 
aggregate layer 7 are at least three layers or more. This is because it 
is necessary that low density layers 9 and 10 to reduce a spring 
constant of the whole fiber aggregates exist on both sides of a high 
density layer 8 being the center. It is also necessary that the fiber 
aggregate layer is constituted of at least three layers in order to form a 
mult.degree of freedom vibration system by using the high density layer 
8 positioned in the center as a mass part and the low density layers 9 
and 10 on its both sides as a spring part. It is necessary that a high 
polymer layer 6 of a trimming material for an automobile is constituted 
of a gas impermeable high polymer having surface density of 1 to 
10Kg/m2. 



1 $ to 




LEGAL STATUS 

[Date of request for examination] 24. 1 2. 1 999 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3247629 
[Date of registration] 02H 2001 



[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

] .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



fCIaim(s)] 

[Claim 1] Interior material for automobiles characterized by consisting of a fiber aggregate layer which consists 
of the laminating fiber aggregates which use as a principal component the synthetic fiber of at least three or 
more layers which was installed so that it might be located in the vehicle interior-of-a-room side of a car-body 
parrel, and with which consistencies differ, and a macromolecule layer which does not have permeability. 
I Claim i 2] a synthetic fiber — polyester, nylon, a polyacrylonitrile, polyacetate, polyethylene, polypropylene, 
and a line the interior material for automobiles according to claim 1 characterized by being at least one sort 
chosen from the group which consists of polyester and a polyamide. 

[Claim 3] Interior material for automobiles according to claim 1 or 2 characterized by a synthetic fiber being 
polyester. 

[Claim 4] Interior material for automobiles according to claim 1 characterized by being at least one sort chosen 
from the group to which a macromolecule layer changes from natural rubber, synthetic rubber, and synthetic 
resin. 

[Claim 5] Interior material for automobiles according to claim 1 to which the direction at the time of making it a 
layered product rather than the case where the internal layer of a fiber aggregate layer is higher-density than a 
surface layer, and the monolayer fiber aggregate is constituted from surface density of said whole fiber 
aggregate layer in homogeneity is characterized by the ability of the spring constant of said whole fiber 
aggregate layer to set up low. 

[Claim 6] A fiber aggregate layer is 10-40 micrometers of diameters of fiber. Interior material for automobiles 
according to claim 1 to 6 characterized by consisting of fiber which is the fiber length of 10- 100mm, and being 
the fiber aggregate of surface density 0.5 - 1.5 kg/m2, and the macromolecule layer consisting of 
macromolecules of surface density 1-10 kg/m2. 

[Claim 7] By operating the thickness of a fiber aggregate layer, surface density, the thickness of each class 
wn.ch constitutes th.s fiber aggregate layer, surface density, and fiber combination In the vibration system of at 
least two or more degrees of freedom which made the mass section the macromolecule layer and the high 
density layer in said fiber aggregate layer, and made the spring section the low consistency layer in said fiber 
aggregate layer Claim 1 characterized by the ability to set primary resonance frequency and secondary 
resonance frequency as arbitration thru/or interior material for automobiles given in 6 terms 
LCiaim 8] A low consistency layer is located in the outside of a fiber aggregate layer, and the comprehensive 
nickness of at least one or more high density layers in the fiber aggregate layer to said whole fiber aggregate 
layer thickness is 30 - 90%. By changing the thickness of other at least two or more low consistency layers 
surface density, and fiber combination It is 300-lkHz about the primary resonance frequency of multi-degree- 
of freedom vibration system, and the frequency of the mean value of secondary resonance frequency Claim 1 
characterized by the ability to set it as arbitration inside thru/or interior material for automobiles given in 7 
terms. ° 

[Claim 9] Fiber (fiber A) of 10-20 micrometers of diameters of fiber 40 - 80 % of the weight, [ the high density 
ayer which constitutes a fiber aggregate layer ] 20-40 micrometers of diameters of fiber The fiber (fiber B) of at 
least ZU degrees C is fiber with low softening temperature from 10 - 30 % of the weight, and said fiber 10-20 
micrometers of diameters of fiber The low consistency layer from which fiber (fiber C) consists of 10 - 30 % of 
on W fn 8 n 1' a r nd L constltutes said fiber aggregate layer is 10-20 micrometers of diameters of fiber. Fiber (fiber A) 

in on We ' 8h1, At l6aSt 20 degrees C is low fiber of softening temperature from said fiber, and it is 

10-20 micrometers of diameters of fiber. Fiber (fiber C) consists of 0 - 10 % of the weight Claim 1 
characterized by being combined by using a needle punch method of construction and/or adhesives or existence 
of said fiber C which ex.sts in a high density layer and/or a low consistency layer, and said high density layer 
and sa.d low consistency layer constituting the fiber aggregate thru/or interior material for automobiles given in 



8 terms. 

[Claim 10] Claim 1 characterized by having the twice [ at 
ventilation resistance of a high density layer between one 
; layers which constitute a fiber aggregate layer thru/or int 
[Claim 11] Claim ] characterized by applying to the dash 
automobiles given in 10 terms. 



least ] as many Takamichi mind resistive layer as the 
or more high density layers and low consistency 
erior material for automobiles given in 9 terms, 
insulator for automobiles thru/or interior material for 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] ' ~ 

[0001] 

[ ^\ttn h l lnVenti °r n] THiS in ? nli0n re ' aleS t0 the interior materiaI for automobiles aiming at raising the noise 
^Z™Z^r Ce ° f fr6qUenCy Wh ° le — eSPeda,,y 3 ~* ^uenc/about toSZZT 
[0002] 

espectally he demand ,s h,gh and the high noise insulation engine performance and the absoZon-of-sound 
dasTLCoT" ^ de ™ nded ° f intCTi0r l ™ mate ™' ° f a headlinin 8. the ZTcZt 
S ES f'T^ J '' S Sh0W " drawins 1 ■ lhe dash insulator 1 is Seated on the vehicle indoor side of the dash 

t p :r it a vehic,e r °° m ' and has ihe ^ ^ ~ ^ 

S 3 dl^nrt !!»r!h ,0r ' "Tr" ° f / h u e ' aminating Stractures of lhe ^cromolecule high density layer 3 
Id ,h»r ! 'he permeablhty of the chlorination vinyl sheet which mixed the filler, a rubber sheet etc 

n w e^brrSwnTS^'S * Tf* T T'™' 5 ' "* " «*■ P*"^^" atd a 
[0005] 

[ucntte d»sh e , SOlVed ' nVen "' 0n] H ° WeVer ' in the conventional dash insulator I, in thin-walled parts 

cot^y tt ^ZT/'T aC ° UStiC r e " d ~ C ° mPreSSed ' the Phenomenon which a low " ' 
taT«S „?h h comp ; essed a " d ca ™ s o«' densification in connection with this occurred. Moreover also 

rio^tCSay^^rh'art? ^ ^ eSPeda " y ^ " haS »* — > < ha ' «» ""of 

density lavt T'i™ 71 ^v* 10 " t0 SUPPfeSS transmittin 8 the vibration from a car-body panel to a high 
[0008] 

L^n-alftr^l"" 8 M Pn ? lem] The ab ovo-n.entio„ed purpose of this invention was attained by the interior 
SE ^ Agates Tic 'use ^r aC,eri2ed ^ C ° nSiS,inS ° f 2 " ber a68re6a ' e layer *ch consists of te am a" g 
wa insTal ed so tha it 2h -T"? , th<! SymhetiC ° f " ^ l ' hree ° r mora la ^ s ""ich 

£ consist ^ and with 

[0009] Hereafter. ,h,s mvention is fiarther explained to a detail. This invention is characterized by being the 



• laminating structure which has at least three layers which specified the class of fiber with which a fiber 
aggregate layer is blended etc. in the sound-insulating-construction object which comes to carry out the 

. laminating unification of a fiber aggregate layer and the macromolecule layer which does not have aeration about 
the interior material for automobiles installed for the purpose of noise insulation. 

[0010] First, a fiber aggregate layer is explained. In order to be able to presume the noise insulation engine 
performance of the interior material for automobiles by measurement of the acoustic absorptivity of a fiber 
aggregate layer, and transmissibility of vibration and to raise the noise insulation engine performance it is 
necessary to improve these two engine performance. 

[0011] Although it is the effectiveness of an acoustic absorptivity, in order to raise [ 1st ] the noise insulation 
engine performance, the one where the acoustic absorptivity of a fiber aggregate layer is higher is good An 
acoustic absorptivity originates in a factor with various surface density of a fiber aggregate layer, pitch 
diameters, etc., and is determined as it, and it is a means very effective in raising an acoustic absorptivity to 
make small the pitch diameter of the fiber blended with to raise surface density or a fiber aggregate layer 
However, weight goes up saying that a consistency is raised and an ingredient becomes expensive 
10012J Although ranked next [ 2nd ] to the effectiveness of transmissibility of vibration, the transmissibility of 
vibration of a fiber aggregate layer has so large that it is small effectiveness to the noise insulation engine 
performance. In order transmissibility of vibration is greatly dependent on the dynamic stiffness of the body and 
to raise the noise insulation engine performance, it needs to reduce dynamic stiffness here 
0013] Therefore, although it was an ideal that the fiber aggregate layer is a high acoustic absorptivity and a 
low spring constant in order to raise the noise insulation engine performance of the interior material for 
automobiles, it was difficult for both-sexes ability to have conflicted generally and to have made it both 
improve. 

[0014] Then, this invention persons are making a fiber aggregate layer into the laminating structure of at least 
three or more layers, and distributing the above-mentioned engine performance to each class, and succeeded in 
raising this opposite both-sexes ability. The layer with the highest consistency in a fiber aggregate layer is 
specifically a layer which secures an acoustic absorptivity, and other low consistency layers are layers which 
reduce a spring constant. 

[0015] As long as what has the almost equivalent noise insulation engine performance is obtained by 
manufacturing and nonwoven-fabric-izing the fiber of the same diameter of fiber, the fiber which constitutes a 
fiber aggregate layer is not restricted, but it can be used, choosing it suitably from well-known synthetic fibers 
as the example — polyester, nylon, a polyacrylonitrile, polyacetate, polyethylene, polypropylene, and a line - 
although polyester, polyamide **, etc. are mentioned, polyester is especially materially suitable also in 
mechanical strength also in circulation, and since cost performance is also high, it is suitable 
10016] The fiber layer which constitutes the fiber aggregate layer 7 needs to be at least three or more layers 
as shown in drawing 3 . This is because the low consistency layers 9 and 10 for making the both sides of the ' 
high density layer 8 which takes the lead reduce the spring constant of the whole fiber aggregate need to exist 
The spring constant of the whole extent fiber aggregate which is also the fiber aggregate of a two-layer article 
here is reduced. However, in order to reduce a spring constant more than it, existence of a two-layer low 
consistency layer is required at least. Furthermore, in order to make the vibration system of the many degrees 
ot freedom which made the spring section the mass section and the low consistency layers 9 and 10 of the both 
sides for the high density layer 8 located in the center form, it is required for a fiber aggregate layer to consist 
of at least three layers. 

[0017] Next, the macromolecule layer 6 is explained. The macromolecule layer 6 of the interior material for 
automobiles needs to consist of macromolecules of the surface density 1 - 10 kg/m2 which do not have 
permeability. When permeability is in a macromolecule layer, a double wall sound-insulating-construction 
object cannot be formed between a car-body panel and a macromolecule layer. Therefore, since it becomes 
S°o S ?^ t0 demonstrate the hl 'gh noise insulation engine performance, it is not suitable 
[0018] Quantity of airflow (JIS L1004, L1018, L1096) is 0.01 cc/cm2 sec as there is no permeability. Although 
what is necessary is just the following, especially numerical limitation is not performed. At least one sort chosen 
from the group which consists of well-known natural rubber, synthetic rubber, and a synthetic fiber as a 
macromolecule in this invention is mentioned. 

[0019] As for the surface density of this macromolecule layer, it is desirable that it is in the range of 1 - 10 
Kg/mZ. Although the noise insulation engine performance of the higher one improves as for surface density 
components weight increases. If surface density becomes less than two 1 kg/m, the noise insulation engine' 
performance cannot fully secure, but is unsuitable. On the other hand, since the weight of the interior material 
for automobiles will exceed, and the installation nature in works gets worse, it is not [ be / it / if / 10 kg/m2 is 



sS Ih™"* C „i!h "^r^Z 5 ' maSS TT m S. -'"-^e-of-freedo. vibration 

freedom here, bu l^^^^T""^ " 31 ' easl "» <» degrees of 

soon and adhesion Jh ^ST^^SS ^ ^ST maCr ° m °' eCUle ^ " 3 ~ ^ 

so that a load rate "'low ^^Z.TZF?™^ "'""'^ ™ Ul!>U0 " eng ™ O arf o™ance improves, 
making i, a .hree-t,„eTs,ru«ure " P ° SS "" e '° redUCe ,he '° ad rate of a ^ lem by 

l^^T^^^'s ~ 1 3 ,aye ; ,o form J mo a low sprins ra,h - ihan ^ 

than other layers the pi ch S S 7/ vfT 6 ' M ° re ° Ver ' '" e mMnS which makas ™»»<* 

Sft^tS *? 8 '° ad TT 8rea * ^ ^-er of 
etc. improves, sc tha th ■ ™2lt<x, 7Zr fa.h H oases, 'heabsorption-of-sound engine performance 

making it a nonwoven fXi ^ from She forther fa ls Thlrrfoli in ^ " " P "? w a " d the moldabili,y for 
becomes small and the processing mo dStv ,„ T herefore ; •« mtcrometers Since an economical merit 
make it the thin fiber o Z fo ZiT O » 1 """^"'^ m0re0Ver als0 falls ' « is desirable to 
sound engine performance wm alTshar^v and h ' " r t° microme,ers - lfil the absorp,ion-of- 

performance will not be reached PUrP ° Se ° f the lm P rovemel " ia "» ™ise insu | ation engine 

Soomm fiblrieth'ThI absoXtTso^ ^ " " deSiraWe ,ha ' » is ,ha "™ °< >0" 

than iOmm fiber, and it ,o .J ine fiber nd t„ man r ? ^ "** '° ma " ufacl "^ a "onwoven fabric for less 
quality and fixed engine perfZance fa made , manUfaC,Ur k e a n k onwove " fab "0- ^ ^ ingredient of which the 
aggregate layer for Z ^ZZ ch fiber ^len^T"' 6 h" Inn 6 '" 8 ""T" 10 diSlribUle h °™°eeneily in a fiber 
fiber inclines in a fih„ . " " " T" k " . HceM!1 ™". a " d Possibility that only a certain kind of 
[0027] As for thp Ihlff , • bec01 ™g la H?e on the other hand, it is not suitable, 
of 0 1 5 L/m r T s iste f rf nS,ty ; eedGd f0r 3 fiber negate layer, it is desirable that it is in the range 
noise insula^ ofa *~ aggregate .ayer required in order to secure the 

target of the i m »~« t ZZJ^T . b " C ° meS ,eS i than two 0.5 kg/m, it cannot attain the 

two or less 1.5 kg/m from a v ielvoZ £ TJr^ pe f rmance - 0n the other hand, it is necessary to be 

=^:r p ^ 

^--orsen\ra„° s r ^^^^ 

(0028] The interior matenal for automobiles of this invention by operating the thickness of a fiber aggregate 



layer, surface density the thickness of each class which constitutes a fiber aggregate layer surface density and 

sect tonTZ Z 1 6 ; ibrati ° n SyStem * " 19351 tW ° ° r m ° re degrees whS ^"h.^ 

section the h.gh density layer in a macromolecule layer and a fiber aggregate laver and ma H P ,1 * 

the low consistency layer in a fiber aggregate layer, it is characterized by W g pes >T o set Zln 
Six! freQUenCy S6C0ndary reS0nance fre ^ uenc y as arbitration. P 
ave?L?dVrfi e h n ° r matenal ^ aUt ° mobiles makes the mass se ^ion a macromolecule layer and the high density 
IwZu ' ? h k ag f re f te ' ayer ' f ° rmS the m ass-s P ring system of two degrees of freedom (refer to 

lav r± ?™ g section 31 le3Sl the tWcHayer low consistency Jayer inside a fiber aggregate 

layer, o the many degrees of freedom beyond it. With the multilayer object more than two-layer th fiber 

syslem of the degree of freedom ^ ~«~ °^ 

[0030] p r0 pe r angular frequency omega 1 and omega2 of the mass-spring system of two degrees of freedom 

ZlrlZ aggr !, 8ate ; om the one Allowing. Therefore, by operating fundamentally the thickness of the fiber 
aggregate, surface density, the thickness of each class which constitutes the fiber aggregate surface denskv 

, be ^tSrbv oerfo ati ° n °tH h, ' 8h denSitY ,ayer iS Perf ° rmed and the maSS m2 is de^d Mo wer 
conS^^ 10 *■ -es kl and k2 of at least two low' 



[0031] 
[Equation 1] 



rt2/ m 2 A T i r ° 0t <2 " b [ 3 ' 1/2) (2 * bc) (0 " ,e ^l <omega2) (1) .= <k 1+ k2) / ml b =k2/ml 
c-k2/m2omegal . Pnmary resonance frequency (proper angular frequency) 
omega 2 : Secondary resonance frequency (proper angular frequency) 

^Tfi^i rf QUenCy reg ' 0n ' SmCe thG n ° iSe inSulati0n engine Performance falls with the 
proper angular frequency of primary resonance or secondary resonance, it is a problem For this reason in 

^2^^ta rt uST2^ a ,arge frequency domain ' without reducing the uni ' ue ™» S^SS. 

Therefor al hou^h ^^^^ the configuration of this invention is indispensable 

i neretore, although the engine performance of this invention cannot be correctly expressed hv thp ..nnor 
00^ \\ 7T f eng,ne P erf0 « » Possible to reference in this type " " 

SrfaiSSe^r^ of this rr ion> a low consistency ,ayer is ,ocated » th * 

the fihor 1 aggregate layer. By the comprehensive thickness of at least one or more high densitv lavers in 

[eso\l S cefrVqtncta„d S s' I < ! ali0 H n e " 6ine perf °T" Ce was raised in ,he "omain between primary 

""I" 1 S " 0Wn m d! ' S ™ E 6 ' » * ^e Lprovemen, 

ihe fr»n,,„nl T peno ™ ance bclwe en the aforementioned primary resonance and secondary resonance with 

300Hz or more and 1 ST J , . ° a hl e"- fre< l u ency side, the need is accepted, and they are 

rererence, asked for the load rate of the low consistency layer of a liber aggregate layer by 



• forIT 6 ' 11 ' aSkGd h ^ meaSUring thG maSS ° f 3 high density la * er ^ and substituting for several ] 

• Kn , "c? rder \° l03d Pate ° f 3 l0W consist ency layer small, it is effective to thicken thickness of a 
^consistency layer and to make thickness of a high density layer thin. However, if a high den sit lave i 

engt^ en tr P f f ° rmanCe WhlCh iS ° ne f3Ct0r of tttTs^ inlTt io S n 

M^ L^^^ - ^^T' V S f '? th3t u iS in the range Wh0se comprehensive thickness of a 
ahTnrn^on n a • ^ comprehensive thickness becomes less than 30%, it will originate in the 

^anc^M nT Perf ° rmanC f e 0f the fiber WWe falling, and the noise insulatfon engne 
So man e o a fit " TrT' * 90% > whi,e orating in the absorption-of-sound engine 

performance of a fiber aggregate falling and the noise insulation engine performance's falling thickness of thp 

^.rrctr and does not agree for the ~ ° f ^ ^» « « 

[0037] Moreover since what has the not much thick interior material for automobiles is not desirable 
especially limitation .s not performed although a low spring layer has 1-15 suitable^ so 

Sab^S i'TooX Perf °™ ed a ' th0U8h de " Sily ° fa -^en^er has the 

dens ,y lay'er "htch'Zr'', 0 " T" C ' aSS WhiC , h C ° nStitU,eS 3 flber a ^ate layer is explained. The high 
A) is [ V - M w r t 8 J b T', a88r „ egate ' ayer is I0 - 20 micrometers of diameters of fiber. Fiber (fiber 

of-sound e?gt pe^rman^ W ° Se mai * < h * ^'on- 

m of the we^M i?" 20 , miCr . Ome V er l° J f dian,eterS ° f * ber " is desirable 10 of nber and to blend at 40 - 

fiber B I„d r ThTfiK ^ ^ 10 f'™*™' h beco ™s difficult to be hard coming to be mixed with other 
Sr^ 

neeo I omewha, i °h u l ^'T* ^ ™ S means that combination of comparatively thick fiber" the 
"h?n fibertn order o mak Z'n — *' " is jusl lo 6alher of comb nation of 

aggregate ? f a | u ° ^f„„ ' !, ' .'"h'" ^'"l performa "« <"* configoration fibroid of the fiber 
pfobtem th at 1 keep tha n, 1 " K f° r T^' 6, " ' S becausc ,he ri8idi ^ " low, so the 

fiber aggre a, X" oweTes" 4' ^&£ , T nM * "T be ^ "> P "> du « lbe 

rigidity ,« of the weight or morTT « ££2^^^^ * ^rf^a,. 



' is'gregaT beC ° me ' han >M "'^ " beCOme difficul ' 10 secure »* of the fiber 

' Ingme VrfZ^Zll"^ ^ " ' high bV c ° mbi " ati °" <* "* ^ B. sinee the noise insulat.on 

fnnl C ^ y u h0Ugh U 15 Sli " b6Uer t0 combine fiber 15 to 25% of the weight ' 

ection nnt erm0re ' ^ ^ th,S fib6r B ' U iS deS,rab,e that U is the hol,ow fiber -hich has opening in the center 
2 ° f tbe Cross sectlon Perpendicular to the die-length direction. Since this can raise the rigidity of fibe 

K fnc\ a Zoa 0 rt Ut a: n d frf' * " ^°^ tl0n m ~ Ce ^ * conation 
ivjoreover, s.nce the part and surface area wh 1C h became in midair increase, improvement is also found bv thp 

ZSStt&Ezztzr* limi,at,on is not perform/d ~ " i ' ~ 

m„«,' g , v'k f° ' he fiber ageregate ' This meaas lha < combination of the fiber wLh can give a 
"J? I 'Tl h 2 1 denS " y laye k r iS ' he " eed SOm - hat ' order that the adhesion ,o the pan „h re noise 

insulation engTne performa^ "r^' 3 ?™ g COnStant rises shar ^' and th * "oise 

^ ^ • j Penormance tails. On the contrary, the diameter of fiber of binder fiber is 20 mirrnmptm-* if it 

dec Pat m °H rK that nUmber ° f fib6r may d6Crease relative 'y. * - because a "oin w h othe fiber 
^ ,r u "? 11 becomes ^Possible to maintain a configuration. ^ 
LU047J If the loadings of fiber become less than 10% of the weight, there are too few rates of fihpr «„h n 

S r a a nd 0 t n h Cann0t ^ T intained - ° n the C " [0048] t0 which ^ ZeTil aft r proces i ng will 
r ™1 v. n01se k ,nSUlat,0n en ^' ne Performance will fall if loadings exceed 30 * of th ^tTS^thS 

the weigh! C ' S " 0t ilm ' ,ed eSpeClaNy al,hough il is st '» be «or to make it blend 20 to 25* of 

He^L 1 ? 8 '7 C °" siste r ncy ' ayer in lhe fiber a eeregate is 10-20 micrometers of diameters of fiber At least 20 

r e ^g t 7„ iTo 20°! enin8 TT* fr ° m * he af ° remen ti0 " ed Bbw ' a "« ^« ^90 100% 
I t * of th» J h, 20 1 micromete " of dtameters of fiber. It is characterized by fiber (fiber C) consisting of 0 

a IZlc^Zt lam,M " ne ° f,his layer is ca ™ d «" «* "» P»n»» o/the effectiveness of Tedudng 

Sllsis?s^S P d i0n •; ha 1 , ' hiS 'xu Consiste "cy la ver has the small diameter of average fiber of the fiber 

ment,n°n ^ above it t y ^ The "*Tj ' he Sp ™ 8 cons,ant of lhis la ^ ^'fcan be low set up for 
menttomng above, and the sprmg constant of the fiber aggregate is also further reduced by existence of this 

unnec'es'sa" M^ZertT" ^ u " na cessary combination of Fiber B is 

ofthefiber^S^^ 

= z eoes d7 and I s not " H-tr^fiber ca „ 

nocombination of Fiber C, i, Z%S2>£ ^"Zl^T " * ^ « 
of the IZZ c 6 requiremen,s for combination of Fiber C, combination or Fiber A is determined as 90 - 100 % 
of the wetght. Smce a spnng constant is reduced so that the pitch diameter otthe fiber cZtHuted is smaH 



■ ^T:^:^^" ™* C 1 '° - • to consider as the 

• S 3 L T r«pec.T:lTd7hit yer T 0 h r red K Cin8 " SPrin8 COnS ' am beC ° meS •*«"■««»» I 'he thinner possible 
diffiruU if , h moldabrhly. This is because cutting and punching of the fiber aggregate will become 

aggregate ra,Smg the tnm nature and P ierced ea ™g nature as the fiber 

Sg^reTgl!; is ITsTkIZ 7 M C ° mb, ' ne alm ° St * kinds of tw °"^ and its 

consistencriaver r i t , How * ver ' since co ^ may become high and it may harden on a low 

Eth ca„ C ~ b^r'a™ tit H ^ ^'iT 3 '° W 

iSasma^'xT d \ sirabi V hal ,he acouslic ™'o™' <°r automobiles of this invention has the twice [ a, 

See n o^Trlt high T^!Zl Sow " "'I*' 0 " 'T la "« ° f a ■*> CaTle^, 
(refer to drawin. 1 n in density layers and low consistency layers which constitute a liber aggregate layer 

nsul , h gh de s it laver'and" a"? ' h '8h d—ity layer effectively as the mass section, i, is desirable to" 

resonance frf q ue„c econdat ] 1^ " ^ sin « tha 

layer between a hieh £»ll f ""^ " ' S Very effectlve to insert the Takamichi mind resistive 

engine performance an ° * c0 " s ' ste "^ in order to be tuning of the noise insulation 

^^"^™^Xe^a? be twke [ a ' ' east 3 lhe vemiia,i0 " resista "« ° f a * 

so that ll^ta-L^ZrfTh^l^T' ?7 engi " e perform — ' il ia ^"mentally infinite 
— n is no, P-orme^^^^^^ - « $ ^ 

Somobte t:TJ h i:^: r T: ior tt' for rr*** or ihis invemion ,o < ha ^ 

between the rubber epfdermi s which ^ the hi 'TV** """^ s ound-in S ula,i„g-co„struc,io„ object 
chloride (PVC) The factTwh.Vh . V Pa " e ' a " d 8>«nt-moleeule layer of an automobile, or polyvinyl 

constant andabso p, on ZtlTJZ ZZ^TZ "** ^T" " °* Ume is lha S ™ 
double wall, when the well IZ \Z™% i , t " ber "legate layer which are the interlayer of a 

invention has ,h high engte Lrt7Z^t <£ %V ^ ^ '"^ n "" erial '° r a o<° m obiles of this 
performance and in ornT? pertormance 'n the low frequency region of the noise insulation engine 
penormance, and ,n order to raise the noise insulation engine performance further i„ , specific frequency 



' fn£?oVTu PeCI V SinCe 3greeS With the pUrpose of the dash insulal or for automobiles, it is suitable 
lOObZJ The interior material for automobiles of this invention is suitable for the components which the noise 
penetrates when the noise outside vehicles, such as a floor carpet, headlining, a door trim, an interior trim 
and a seat back, infiltrates into the vehicle interior of a room in addition to a dash insulator. A double wall ' 
sound insulating-construct.on object is made to form between a car-bodv panel [ **** / comparatively ] and 
the macromolecule layer of the interior material for automobiles by using the interior material for automobiles of 
[0063] ^ S ^mponents, and it becomes possible to intercept the external noise effectively. 

[Example] Hereafter, this invention is not limited by this although an example explains this invention to a detail 

[0064] It is the interior material for automobiles which carried out the laminating of the macromolecule layer 
which consists of a fiber aggregate layer of example 1 surface-density 1.0 kg/m2, and rubber of surface density 
4.0 kg/m2, and the fiber aggregate layer consisted of three-tiered structures to which a low consistency layer 
! S 2? , C n ? SldeS ° f 3 high d6nsity layer - With 14 Aerometer [ of diameters of fiber ] and a fiber 
hvfr ™ J ?Z P0lye ? ter 0 fi c ber A (it abbreviates to Fiber A hereafter) the high density layer of a fiber aggregate 
layer 60 % of the weight 25 micrometers of diameters of fiber With a fiber length of 50mm polyester fiber B (it 
abbreviates to Fiber B hereafter) 20 % of the weight, 14 micrometers of diameters of fiber It is the high density 
fiber aggregate layer which polyester fiber C (it abbreviates to Fiber C hereafter) with Fiber A and B and 
l,rZ te r m r r . atUre l0 * 130 L degreeS C constituted from fiber length of 50mm at 20 % of the weight, and was 
made 88% of thickness of the thickness of a fiber aggregate layer. Moreover, 95% of weight and Fiber C 
*Z ITt <u 0t u tW ° ,o r w u C0n u sis ; enc y la vers of a fiber aggregate layer from 5 % of the weight, and Fiber A made 
them 6% of thickness of the thickness of the fiber aggregate, respectively. It pasted up mutually by the fiber C 
blended with both the layer, and the high density layer and the low consistency layer constituted the 30mm 
fiber aggregate layer. It is about 2kHz about about 200Hz and secondary resonance frequency in primary 
resonance frequency by the above configuration. It set up and the interior material for automobiles (1) aiming at 
mproyement in the noise insulation engine performance of 300Hz was created 

L0065J Two low consistency layers in an example 2 fiber aggregate layer were constituted from fiber A100% and 
also a fiber aggregate layer is constituted completely like an example 1, and it is about 1.8kHz about about 
or auLmli^ ary reSOnanCe frequency in ^ mar y nuance frequency. It set up and the interior material 
OOfifi 1x7 t , \u ming ,mprovement ,n the nois * insulation engine performance of 250Hz was created. 
OObbj The whole fiber aggregate layer of two low consistency layers in an example 3 fiber aggregate layer 
hie kness was made 10%, respectively, and also a fiber aggregate layer is constituted completely like an example 

freau n v S it ^ °* ^ ^ Md r6SOnance frequency in ^ ™°nance 

enZ e 7ji m tT P a foinu '"^ ** automobiles (3 > aimi "g at improvement in the noise insulation 

engine pertormance of 230Hz was created. 

[0067] The whole fiber aggregate layer of two low consistency layers in an example 4 fiber aggregate layer 

a dTi^h w re k specti u ve,y ' and a,so a fiber aggregate layer is constituted completely like an example 

1, and it is about 1 .6kHz about about 100Hz and secondary resonance frequency in primary resonance 
frequency. It set up and the interior material for automobiles (4) which carries out the purpose of the 
\nZolTu nt n0 ' Se insulation en S ine Performance of 150Hz was created 

0068] The whole fiber aggregate layer of two low consistency layers in an example 5 fiber aggregate layer 

1 i is^bout tokH TTT*'™ 3,50 * a » re8ate ^ COnStitUted completely like a/example 
1, and it is about 1.0kHz about about 50Hz and secondary resonance frequency in primary resonance 

P n2TL UP niu interi ° r mat6rial f0r automobi,es ^ ai ™ng * improvement in the noise insulation 
engine performance of 100Hz was created. 

[0069] Made thickness to the fiber aggregate layer of the low consistency layer by the side of the 

fib^ZSSS ''"f r I eXamPle 6 1 fib6r aggreg3te ' ayer int ° 10% ' 3nd made 40% thickness t0 ^ -hole 
como ete v li ! T f \™ ™™? iei } Cy ° f an0ther Side ' and als ° A fiber a ^ ate la ^ r is constituted 
Primal resotn^P fr ^ u " " ab ? t l . L2kHz ab ° Ut aboul 150Hz and ^ondary resonance frequency in 
fhP nnTJ L T t freqUency - ' l set up and the interior ma ^ial for automobiles (6) aiming at improvement in 
he noise insulation engine performance of 160Hz was created 

L0070] Made thickness to the fiber aggregate layer of the low consistency layer by the side of the 

fib™ rlT, ! IT , C eXamP,e 7 3 fib6r aggr6gate ' ayer int ° 40% ' and made 10% thickness to whole 

IS Hp' ^ ° W C ? nS,Ste " Cy ,ayer of another side - a "d also A fiber aggregate layer is constituted 

completely like an example 1, and ,t ,s about 1.5kHz about about 110Hz and secondary resonance frequency in 
primary resonance frequency. It set up and the interior material for automobiles (7) aiming at improvement in 



• the noise insulation engine performance of ] 10Hz was created 

Ih 07 - J 95 r % ,° f the Weigh ' and Fiber C institute [ Fiber A ] fiber combination of the low consistency layer by 

• loner, , a *Z macro " lolecule la V er in °™ [ sample 8 ] fiber aggregate layer from 5 % of the weight. Fiber A 
constituted fiber combination of the low consistency layer of another side only from 100 % of the weight and 
also A fiber aggregate layer is constituted completely like an example 1, and it is about 1.9kHz about about 
!„, and ^condary resonance frequency in primary resonance frequency. It set up and the interior material 
00791x7 , aim,ng at ,m P rovement in the noi se insulation engine performance of 280Hz was created 

111 l OWCOnSl f nCy ' ayer High denSky ' ayer in an example 9 fiber ^gate la ver were pasted up 
using the adhesives of a macromolecule, and also a fiber aggregate layer is constituted completely like an 
example l and it ,s about 2.0kHz about about 200Hz and secondary resonance frequency in primary resonance 
frequency. It set up and the interior material for automobiles (9) aiming at improvement in the noise insulation 
engine performance of 300Hz was created. msuiauon 

I? 0 ,!! 3 The J° W C T iStenCy lay( ; r and nigh ^nsity layer in an example 10 fiber aggregate layer were fabricated 
™lni tT n ? PfOC f SS 10 laminating integral construction, and also a fiber aggregate layer is constituted 
completely like an example 1, and it is about 2.0kHz about about 200Hz and secondary resonance frequency in 
primary resonance frequency. It set up and the interior material for automobiles (10) aiming at improvement in 
the noise insulation engine performance of 300Hz was created. 

[0074] Ventilation resistance inserts an about 10 times as many high polymer film as a high density layer 

]7nec f by" "h ZTc T \Z C0 " SiSt f nCy ' ayerS in an 6Xample 1 1 fiber aggregate ™* high density' layers. 
Joined by he fiber C blended with a low consistency layer, a high density layer, and each, and also A fiber 

aggregate layer is constituted completely like an example 1, and it is about 2.0kHz about about 200Hz and 
secondary resonance frequency jn prjmary resonance frequency R set up Md ^ ^ 

S°f y I V- a,mmg 31 ,mprovement in the noise insulation engine performance of 300Hz was created 
0075J Ventilation resistance inserts an about 5 times as many high density nonwoven fabric as a high density 

ye ; r jofne Z ^TVl? ^J^T* ,aye " 3 " 6Xamp ' e 12 fiber aggregate ,ayer ' and higb d "n *y 
layers joined by the fiber C blended with a low consistency layer, a high density layer, and each, and also A 

seconds 6 X' 0 " 8111 " 1 ^ C ° mpletely an eXample h and k is about 2 " 0kHz about about 200Hz and 
IT £ n Z eqU6nCy Pnmary reSOnanCe freaue ncy- H set up and the interior material for 
mnZs f 1 aimm8 f ! mprovement in the noise insulation engine performance of 300Hz was created, 
nto l) S h i of the macromolecule layer of the interior material for example 13 automobiles was made 

2 5kH abouT ahnn? 'nnn h 16 l3yer iS constituted com P le tely like an example 1, and it is about 

Z^kHz about about 300Hz and secondary resonance frequency in primary resonance frequency. It set up and 

toKlrinP ° r 3Ut0mob ™ Which carries ou < the ***** of the improvement in the no e 
insulation engine performance of 350Hz was created 

imo 7 8 ] 0 S k^m e ? d r? l3 I ° f th fi t maCr ° m0leCU ! e l3yer ° f the inlen0r material for exampIe 14 automobiles was made 
I 8kH ahif h ? u 3 3ggr ! gate l3yer iS constitut ed completely like an example 1, and it is about 
0 8kHz about about 50Hz and secondary resonance frequency in primary resonance frequency. It set up and 

80 H r w r c ~ aUt0rn ° bileS ° 4) 3iming 31 imPr ° Vement in the n ° ise inSU,ati0n engine performance of 

Ihe wi F ^^fS b r a fiK 0n l t n h t hi fV enSity J ayer ° f an eXample 15 fiber aggregate ^ wa * "ade into 10 % of 
onsThutPH l . A8 ° % ° f ^ WeJght and fiber B10% of the weight ' ""d also the fiber aggregate is 

constituted completely like an example 1, and it is about 2.0kHz about about 200Hz and secondary resonance 

f^rZZ^ reS ° nanC , e freqU6nCy - U S6t UP and the interior material for -tomobiles (15)^im ng at 

n^ c u m n ° 1Se insulatio n engine performance of 300Hz was created 

he weight 'offiber'rfih " 'if ^ ° f M 6XamP ' e 16 fiber 3ggregate ^ Was made '"to 30 % of 

, a ■ 0 % ° f ihe We ' ght and fiber B30% of the weight ' ™ d als o a fiber aggregate layer is 

constituted completely l.ke an example 1, and it is about 2.0kHz about about 200Hz and secondar^ resonance 

fmoZ ' P T, ary reS ° nanC , e freQUenCy - h S6t UP and the inten0r material for automobiles (laming at 
E e c me " t ,n the n o>se insulation engine performance of 300Hz was created. 

e /m? IS"? d6n fi S L ty ° f Hi8h denSitV Iayer ° f an 6Xample 17 fiber aggregate layer was made into 0.5 
about about toau a aggre * ate ,ayer is constituted completely like an example 1, and it is about 2.5kHz 
about about 300Hz and secondary resonance frequency in primary resonance frequency. It set up and the 

350™ c ratld r aUt0m ° bileS aiming 31 impr ° vement in the insulation engine performance of 

K l U n^L de a n l ty ° f highdensity layer of an e^mple 18 fiber aggregate layer was made into 1.4 
Kg/mZ, and also a fiber aggregate layer is constituted completely like an example 1, and it is about 1.5kHz 



about about 100Hz and secondary resonance frequency in primary resonance frequency. It set up and the 
interior matenal for automobiles (18) aiming at improvement in the noise insulation engine performance of 
J ounz was created. 

[0082] It was the interior material for automobiles which carried out the laminating of the macromolecule layer 

Z5u Td I / o I a ir gMe laVer ° f 6Xample 19 surfa ^-density 1.0 kg/m2 ( and rubber of surface 
density 4.0 kg/m2, and a fiber aggregate layer has two high density layers and three low consistency layers 
and the low consistency layer consisted of 5 layer structures located in the both sides of a center section and a 

^Sf a f ^ T 8h ^l Fiber B f i8h denSky fiber aggre * ateS constituted fr 0m 20 % 

of the weight, and 20 % of he we.ght and Fiber C both make [ Fiber A ] two high density layers of a fiber 

aggrega e layer 44% of thickness of the thickness of the fiber aggregate, and they become 88% in the whole high 

dens ty ayer. Moreover 95 % of the weight and Fiber C constituted both three low consistency layers in a fiber 

aggregate layer from 5 % of the weight, and Fiber A made them 12% in the whole low consistency layer at 3% of 

thickness of the th.ckness of the fiber aggregate, respectively. It pasted up mutually by the fibe' C blended with 

both the layer, and the high dens.ty layer and the low consistency layer constituted the 30mm fiber aggregate 

b the h S HZ 3b0U ; 3bOUt 20 ° HZ SeC ° ndary reS ° nanCe frequency in P™«? —nance frequency 

by the above configuration It set up and the interior material for automobiles (19) aiming at improvement in the 
noise insulation engine performance of 300Hz was created. 

[0083] Surface density of an example of comparison 1 fiber aggregate layer was made into 0.3 kg/m2, and also a 
fiber aggregate layer ,s constituted completely like an example 1, and it is about 2.0kHz about about 200Hz and 
secondary resonance frequency in primary resonance frequency. It set up and the interior materia] for 

fno^A th 5 ? a T 8 "J improvement in the noise ''"Nation engine performance of 300Hz was created. 
10084] A though surface dens.ty of an example of comparison 2 fiber aggregate layer was made into 2.0 kg/m2 
and also the fiber aggregate layer was constituted completely like the example 1, components weight became 
St- ' ^ f ble t0 be Sa,d that h was suitable as i^erior material for automobiles (21) 
20% JnH .i' 1 gH de , nSity layer t0 an 6Xample ° f c ™V™son 3 fiber aggregate layer was made into 

aho,',, 200H 3 a agg / egate layer 15 constituted completely like an example 1, and it is about 2.0kHz about 

ma°eri^ " reS ° nanCe freqUenCy - U set up and the interior 

treated aUt ° m ° b,leS (22) aim,ng at im Provement in the noise insulation engine performance of 300Hz was 

K^^lpr? 6 high de , nSlty layer t0 an exampIe of comparison 4 fiber aggregate layer was made into 
about POOH If E T g 15 f nst,tuted completely like an example 1, and it is about 2.0kHz about 

mate rial I for auTom^T m^- ^^^"^ reS ° nanCe freqU6nCy - U Set Up and the ^™ 

created aUt ° m0b " eS (23) a,m,ng at "nprovement in the noise insulation engine performance of 300Hz was 

[0087] Surface density of the macromolecule layer of the interior materia] for example of comparison 5 

t s Tboutl Sri ' ^ 3lS ,° fi 5 6r 3ggregate " C ° nStitUted C ° mplete,y ' ike an 6Xample 1 • and 
1 „ Z\ f about 200Hz and secondary resonance frequency in primary resonance frequency It 

set up and the interior matenal for automobiles (24) aiming at improvement in the noise insulation engine 
performance of 300Hz was created. 

[0088] Although surface density of the macromolecule layer of the interior materia] for example of comparison 6 
utomob. es was made into 11 kg/m2 and also the fiber aggregate layer was constituted completely lik he 

— for^ZZZ^ " ^ 3b,e 10 be S3id th3t H W3S SUitab ' e 35 

[0089] Fiber combination of the high density layer of an example of comparison 7 fiber aggregate layer was 

made .n o 30 % of the weight of fiber C fiber A30 % of the weight and fiber B40% of the wjght and also a fiber 

e 8 coX ay son 1S " 6Xamp,e 1 ' and ft » about 2 - 0kHz abo " a\out 200Hz and 

auZobl [ (Z 6 frGqUency ,n pnmary resonance frequency. It set up and the interior material for 
roOQOl \ AuL ? ' mprovement in the noise inflation engine performance of 300Hz was created. 

was 1Z T g L lo'nf °" ° f the high denS,ty layer of an exam Pi^ of comparison 8 fiber aggregate layer 
was made into fiber A90 % of the weight and fiber B10 % of the weight and also it was going to constitute the 

JSe^ClJr " GXamP,e fiber 38gregate WaS 3ble 10 ^ formed by tk of a 

SlnM^rnr' 0 " °I the l0W consist ency layer of an example of comparison 9 fiber aggregate layer was 
made mto 20 % of the we.ght of fiber C fiber A80% of the weight, and also a fiber aggregate layer is constituted 
completely hke an example 1, and it is about 2.0kHz about about 200Hz and secondary^ ^ Z^ n 
pnmary resonance frequency. It set up and the interior materia, for automobiles (26) aTming a "m P rovement i 



the noise insulation engine performance of 300Hz was created. 

[0092] The following experiments were conducted about the sound insulating material obtained in the example 
of trial above-mentioned examples 1-19, the conventional example, and the examples 1-9 of a comparison. 
[0093] About the sample obtained by the approach of each example of the measurement above of a spring 
constant, the example of a comparison, and the conventional example, convergence count of the curve obtained 
by the compulsive excitation method was carried out by the curve fitting method, and the numeric value of a 
dynamic spring constant was computed. 

[0094] The sound dropping loss using the reverberation room-reverberation room of JIS1416 was measured 
about the sample obtained by the approach of each example of the measurement above of the noise insulation 
engine performance, the example of a comparison, and the conventional example. Surface density is unified 
about each sample and they are 4.0 kg/m2 to the monolayer fiber aggregate of the same combination as a high 
density layer. The noise insulation engine-performance difference was computed by making into a criteria 
sample (OdB criteria) what carried out the laminating of the macromolecule layer. Furthermore, this difference 
was averaged in the low frequency region (300Hz or less), the inside frequency region (300-500Hz), and the 
high-frequency region (500Hz or more), and that result was summarized in the graph (refer to drawing 6 ). 
[0095] These test results are shown in Table 1 and 2. 
[Table 1] 
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[0096] 
[Table 2] 




[0097] Compared with what used the fiber aggregate of a monolayer, the spring constant was able to fall and 
each interior material for automobiles created in the example from Table 1 and 2 was able to check that the 
rnnQBi m A U ° n eng ' ne performance was improving covering the perimeter wave number 
LO098J On the other hand, a value satisfactory about the noise insulation engine performance could not be 
acquired .or the trouble on components was got, and the example of a comparison created by the specification 
from which it separates from a claim was not able to be carried out as interior material for automobiles What 
does not have the level difference 3.0dB or more of the noise insulation engine performance with a criteria 
[0099] m QUenCy ranges as a decision criterion presupposed that it is unsuitable. 

[Effect of the Invention] as explained above, the interior material for automobiles of this invention can reduce 
he spring constant of a low consistency layer, from the low consistency layer of the conventional monolayer 
the noise insulation engine performance can boil it markedly, can improve, and it can raise effectively the ' 
specific frequency made into the purpose. 
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[ftrFfS3<?)gH] 

tis^jsn w.fo;**>ur)mmfiwiziiLm-ti.i oiz 

*'J7"d£U>. tStt^'Jx^r/u. ,ir'J7=KA^fiSt 
&fi^iSI«tt:^&< t {, i mx-h&z b iftftb t 

[13*315] «*f££fc«?)|*jg|WB#*SiJf J: >■) i,m 

c t vet h z k zimb -r zmmi imvmmm 

[ mm 6 j »*t ms(*ji#a»f g 1 o -4 o u ■ . 
mi* 10-10 omff)imfre>mis.$ti. t*om®& 

0. 5-1. Skg/tfcoiWIfc^TftO. »^*j5* 
BB$«1-1 0kg/ D ^#^Tl8fi££hTo£^£ 

iffcatt LfciWr< 1 1 2 a&mxkwmmzti^ 

*<ryj?%< b 1 1 ia±^«gJi^}£^-i?$A{3 0-9 

o %x-h <o . **iia»«^ < t «> 2 a±^ft*iSJitf3 

15$. BBfcg. 8tfK£££fc£tf^fc(ci9. £g 
vm&SLtr 3 0 0- 1 kHz tfO^WcffiS^iS^T'J !><! 

(13*319] Mllft£fMK1tj£?&*ftKfl*<. tit 

Hf51 0-2 0junf);iatf (ttttA) AM 0-80ttB 
%t. 8»tg2 0-4 0//ii «J»t (««tB)^l 0- 

3 omm%c . fiieiwtj: 1 1 2 o-aiwt* 

«WK^*»tT*>-j-C. 8»fKIl 0-2 0^b OtSHt (® 

mo a 5 1 o-3oas%tx-fl!js?/i. fjisaatft^ 



(*Jl£fllfi£-fl><R3?,gJlA<. S»tSl 0-2 Own cog 
*tt (NHtA) #90- 1 00fiS%t. fiie««ttJ: 9^ 

1 1 2 oti«MoftiittiT*ot. imts 1 

0-2 0// 11 ^«at («tttC) #0-1 0fifi%i:T'ffl 

i&tixv/$tz\m%m*m^hzk\z}. 0. 

x v/& MtmmtziptEt & mum c 

sit tsif^fl 1 ^Msjsisa^snimffli*!^. 
1 0 ] a»tm^i$-flifig-rs 1 kuko^s 

1 2®<r)&mfUS.tnM£1i-tZ>Z b ZftWib -thfltfW 

mhzbimkb*hm.mm.i mm&wm 

[000 1] 
[0002] 

COrtUh'JA^. '\yH5'f->^. 707^-^7 

[0003] WzyyifAj >i/j.[s-9 Hi, 0n; 
i>'^/U2iO$llrtffl±(c{3aL, xyiSy/u-Afrt, 

[0004] z<ny-v : si.4 vi,^-? nj. 02c 

v-h^ii^tt5-W$=5ri^^SSKS3i:. 7i 

4 J: 0 x > A A^co^t $r 4 fc 
*t. ^•^^'*^5fci§#713c<7)2!lgie#tJS 
j&ftu0ffi«(cj:9. ftff«rl»*tttt«-5«W-4J:^K:fl| 

[0005] 

vwm\.zti\^x. %.^mfimkHh.htz.)h . 
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[00 06 J Z<r)£oizms8MTt>&9L%ttn4tm 

[00 07] aHT**Wi. .I^id&^tttCffi^T 

X.i«tt«:*-f4(ft*flElSrBI!»'r6Ctfc:J:'). Pfrt 
ttlM: * L < tt&fc SiMffl 5r SHR-f 4 i k * S 
Wk"f4. 
[0008] 

cOJI£4^< k t 310t^£«U»f*r±J&»kt4 

[0009] OT. *3MBto^TKlcBMBtKW 
4. *»Wi. M^tmi: lX$MZiih&W»m 

l k £ Mt-fMk LT&4 KfcV i 

t4. 

[00 1 0] Sir. «Ut*fMitonTRP!W«. g 
ttfi&POttgt;: «t OtfDTf 4 C k . il^ttffcS: 
gk&4. 

[00 11] SSI fc:*S*tf>SS*T*&A«. jfrSTttfiE* 

««*BBfc:aiaLTifc£S*vCii9. ffi&«£±lf4 

tiifcli. "8m*£fi±?tf4^lc#atclim^8 
T'*>4. U»l. $JS£_Llf4kWoCk»i. at*>'± 

[0012] &2lzmMi&mcrffl%lZ'>^X-hhtf. 

iitejzmz*$<mi. zmtetiztfoiZitzKihiz 

[ 0 0 1 3 ] CE^T g»mfflrtgtt<%g£tt&$:|6]±? 

fejg»T*>4 £ k Wmx-hhtf. HttfSW-*(c«R 
U ftH(6]±?^l,^kliffl!iT'#)o^. 

i oo 1 4 ] t:?. *»wtfcii. amtm^f*)i5-'> 



£<kt3/fl:AJL<0«Jlfliiift[cl. Mlc±Ettlfe«- 
If fc£» £ ft** $ 4 MX' h 4 . 

tooi 5] m&M^&mzmf&i-zm&u. mima 
sotaifi tmmi T^nmtt hztizx<o. a#ti&# 

<o£iRim<7)*fre>& , 6&iRix&mtz>z twx'Z 

4. tcDMfomtlXtt. tfl/i^r/k t^oy. # 

9779o-b9/u. .-Pjr-feT-k ^iti/>-, 
if'jrotru>. ««,ifji^f^. tfursKSKrk" 
AW^<rW ! . Etc^BWKtftf 9x*x;H)*&aw 

[ooi 6] a»«m^i7^iS)Sti>8at®{i. 03 
tc^t J: 0 tc . < k 1 3 jkllt* hzt w<£mx- 

hi. Zhlt «M> k £ 4 SfcSJl 8 OPf flc imMSW 

0 4 £-g*<*> bfrhx-hh. z.zx'2 msu^m 

li. kt>2®co«a-K®£0#^EA^-C-fc-?>. IE 
(c. +*i:{2gT&i5$£Jf 8S-»figlS. -e^S«]o« 
®Jg®9fcJ;yi O^JfiQaik ltz3>&&fg.<7)m)3hi 
BflLZV&tzMzli. k t 3 JIT 

[ooi7]^c &tt?®6izr>^xmw-th. e» 

- 1 OKg/^cO^^T-fllBE^nT US ^ k AWT'*> 

m k coisit- 2 nmm^mmzBm&z t tfx-%% 
[001 8] a^tt* { *t^kii. a^t (jis L1004, l 

1018. L1096)*<0. 0 Icc/cm* sec lUTT*fH/J:^ 
[0019] Z<7)&-ftT®<7)ffi®g.lt. 1 - 1 Okg/V 

toEHt 4 1 k 4 l i \ mmmt ft ^*^5g§tt 

hh.-H. 1 0kg/ B 2^jgi4k. giftiiffl^ttco 

ftlzftmht. ^JKli^ESKJi. 2-6kg/» 2 <7) 
[0020] Zcr>~-ft?mii. '^t£< k t 3 J§<0*8*t£ 
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Rut matt bzkktet. &-?x. wjefljifiRof-ji 
--> 70>tztt>£.u z m<nm®& t iwe-f * ; 

[0021 ] £«j£-f4'>$:< 1 1 3«tt 

±^«»8*^^i*l3UiSiilJ: 9 t^mS.X'hhZ 

< b 1> 2 %f8.2 it htzfr 

[0022] aitm^ttJf oA*£*sui . ^<*<7)sb$s 
&< sj&t 4 ; t #t»* i b tfxmvh h . g^ttft 

■tbzbizxn M^m^it & . *mixu . 3 1 
mmz-t&zbiziix. 

ioo23]ifhfcmi&<-tz>nm±®bixii. 

E£ $ tl h «tl(0T^S $r ffllO/lJ: 9 1 * $ < t £ * 8 

li*kSWRttT***». »tl»^liffi3*o. 
[00 24] ®&&iSft®tt, 0-4 0/iD , 

«tt:Hl0-l 0 0mcr)imfrhmf8.2tl, 
0. 5-1. 5kg/^c7)a»fm^T«fl£?/i4^tA< 

[00 2 5]lfi#ttffcfcA*5gJi[fcJi. »«fgi:*£< 

«->t. 1 o^n m(ommiz-thff)\mm 

* 'J x htf>b$ < tt 9 . LA'iTOtfn'vcoflolJ&gtt t 

ffiT-f*fc«>a4L<*i\ 4 0 

iob. «Bttlg*s*filtftTLtL4^36«ttffi|S|± 

[0026] «li*-&«cSS:»*-r«,attHi. Itttg£ 1 
0-1 OOimoeHtcJjlxih^ifiL^, «8#tt^ 

< mtztizwK mum^cnm^ff) 

^&*®m^ftmMV)&%cr)ft±cr)tzit>lzlijJi 



ZtcMZli, m&&3 0- 1 OOmm^ilffllC-t&C t ^ 
ttKjJiLU. 1ttft£4<] Onn*S5^8»ftT'{i. TO* 
*«lt*4fctf>Kliffl-f&\ atH$rlSiif-CTOffi5rK 

^fflat-A 1 ?. hi>m<nm&cr>?fbwmhisfom'¥t,zK 

hUmz b o T (ifflJC L < £i \ 

[0027] msM^miz-mb ?*u£ftoa5®g 

li. 0. 5-1. 5U/tfcr>rm\.zhhZbtiW$L 

w ztiir£%<mzw&?htMz&<mzim$k£to 
m<?)m%&®mx'h 9 . h?me#o. 5 kg/* 

1. 5k&/i»aT-C»isSa*»*6. l. 5kg 

[0028] *%w<oaw)Mmw£mi. attm-&(*« 

WjRtfcv^T. l»:ftSI^«». 2^ft«^^t?:ffig 

tcg^-r 1 z. b mmx-h bzbttimbix^z. 
[0029] smmftmu. ^^mtmm^ 
®w*iuco»&%®b 5r«ma5t l. m&A^wmcon 
U<r>>Mt£< b i> 2m<nte&%.m*\ih&b Lt± 2 

[0030] 2e4s<7)v^-(f^^ii^iii*?st 
tt*^[*<7)®M{; J: 9 . Tieis 1 t^mm^ixh . 

< 1 1 2Jia&ft3ftKJi0y <*g»k ] , k 2 
[003 1] 

[»1] 



CO, 



a= ( k 1 + k 2 ) /m 1 
k 2/m2 

^2 : 2<R«j5^«a (sm^siftsit) 



,, l = (a + c)/2 ±v r ((a/2-b/2)^ +bc)> (co, <w 2 ) (1) 



b = k 2/m 1 . 



c = 



m 1 
m2 
k 1 
k 2 
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[oo 3 2j LfrLtttfh. xwmmMmn&n 

ja#>f- a - - > nmmtx-h h . 
too33] *mnmmmft&m. 

msm ? # 3 o - 9 o %x-h o . w\i\wy% < t 

&fti!Rji]»a<9+[5lffi<7)jg$gt£ 3 0 0 - 1 kHz CD« 
[00 34] 06 KTjrtJ: 9 1 

m$Rmmtzsii>m$ztix^h&% 
nmmimizmiff) 1 ix^st 2<x»«toraottft 

3 0 0 - 1 kHz c0i!H-C*l>^i6. Ic0^»c0«HO 

I 0 0 3 5 ] JUfrftWi, **Ji 1 3&»SlttftU:. 3 
OOHzJjOtftWjSaMitRjgL. 2<*A«Wftft(i. 
1kHz i9&ftfciS[ffl!tt3iS£U Steffi 3 0 0Hz 
ULt. 1kHz BlTfcRSLfc. «Wfflil«(7>Rfe{i. 

» i mmt i . «»««^*itoffi»««^^^jR 

[0036] ft»flWW?*5a*^^S < 

TLX It -5. ftoT. ^5gSii^^H$*>'3 0-9 
0%co«fflt:J>| )> It^Sfi U\ *££JI$tf3 0%* 
3H:«r4 fc . 8^*£<*0<8^ttf£#fflcT-f 6 1 1 teg 

1*. ^<tt,3«^tm^f*i7>iS/N^^@Wt;^ft 



[00 37] ai?)$fflrtg«ji. j>^o)f^6^ 

ttifi L<3ri*0T\ 5ti»* { *BJDU> 

tl<%\,\ ft nXmVt&tfl 0~] 5;un <7)EIScO« 

9)X'f>&. Li'U 'bZ-tt'hh^tz*) . St 

5 0-300 g/i^KBWSi LU*\ fttEBJttifi 
10 0 3 8] 8»ft&-£ft/I«< 3 *fl|&*)«&Ctt , 2 o 

infisi-co t <7)*<^^5jigT'^ o . mzm^tfrn t«« 
[0039] mz. mntM£&mzmis.t&&®<7)im 

Hi. tm&] 0-2 0/im c0«« (tWtA) A<4 o- 
80fi«%i:. 8»tfl2 0-4 0//ii co^f («»ftB) 
tfil 0-3 0S«%t. BMie<7)«*tiO^<i: t 2 0 

xntmt^m ^imx-b ~> x . mmi o~2 0/i« 

coffitt <<etftC ) A<1 0-3 0ll«%Tl«^?ilTUS 

[0040] mtMomm 0-20^ numx*) 
tin&Zix. &®&m<o<piz4 o-8oaa%cos"j^-c-ie 

&&t&T?hK>m%mz-£%ftm i ft±i-h. u-> 

[004 1 ] im&V\ 0>ui. CixJ;') 

m\>mmtttm-h<r)tfwm.x-h 0 . mc^^fg«>' 
comm. cig$-o{c<</fO*?-^8$*(tm^5ri# 

S^SHt^S. &lZimmtf20uB Srfiifct. 
Ittttiei 0-2 0^b £7>8ftf£5 0~7 0fi4%E£ 
[004 2] tW8Bliaatg2 0~4 Own Oft* «t 0 
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mmzti. J8tt*^(*ii(7)*ic i 0-3 om&%e>m$ 

<f. mtto. 4u/tfix-A0m^m 

tz^t $ Ktatftg vwmm^ ^zfttrnw^tz-yx 

vbh. {fox. wwk%ww?\s-j±*Bmh%i 

10043]: c7)8H8 B coffin <fc 9 . »tf H»ttfcR 

v*. id^** s 3 0M4%^jt8>?.l.t«^ig ; &ttlg^}# 
UvSrW l»*tBte8B«f£2 0-4 Own 1 5 

[004 4]£(::. *L<7)i»tBte. ^$^|6]tCSit<fBJi 

ffi^&aiespsBfrw-r & . ^max-hhz t 

ft. <ft%&mzft±.tAt,t\z>. i^xmnBii^m 
m&isThnwmzwhX'hhtiK mmtfshttu. 
ioo4 5] wmcummzi 0-20/xn cr>imx'± 

IfiBttt A. B J: 0 Wfcjto«3«fr < 1 t> 2 0 -Ctifficv >«n 
£ it * S{a~3**tt*Httg £ ?Lt £ * Wi* 2< & 

WHt^o-cfco. mmtemmmmmtzmt-t 
hmmz$Mx-% hzt t^mx-hh. mttoffittto 
mizxym&zfakZikkzttfx-thtf. *<m 
mms? h tzMzit/u y y-m^w.^-jamx-h 

Z>. Jo*MU»5i;:ii. mi A. B$-£J^«l;|ti|^L^ 
[0046] tmm : \0ua *8S*VM >/-«Mt 

mk?;&1?mt L T L t n . «XfcJtfta**1llC_l:# L . 

2 0un it§z.Z,c. ttttmzmi<r)* ! &tfft!)rthtz 
ft . fB!«*t b L . £ < $r 



htzftX'hh. 

[004 7] *tt£9E£4tf ] 0Sl%*}jS(C^S t . 

ie-^**>3 oafi%$-tai.§i:. aoi&ota 

[ 0 0 4 8 ] t tz . IMb**^* < i L 2 0 -Cft tvWti 

S=Sr«Hi#0«[fli.fiOl6HT'A4. .liiJ: 0 ttt-ffc* 

t«C^otU5. «8tC(i20-2 5SA%E£ 
? * 4 W iz ft L t£ v \ 

[004 9] ««t*^(**^(ft^sjui. mm. 1 o- 

2 0/io.tf0t8tl (S»iA) tf90-l 0 0M4%t, m 
iecO«««J; 1 1 2 0-C<il5c^.c7)«i^8Si(«t-* 

->T. «*figl 0-2 0 iui C0»tt (tWIO *<0-l 

[0050] icoffltffJt^t 0 
i^HOT^MBta^/h* i ^ t A^ST'J) 6 . U -> X 
mft L J: o iz Z <r>m 8 fcMfhZmffi < h Z b 

[005 1 ] «tttH!tt*%t'^=5:o 

*t -c* s mvt c t jf i $ ii- h m mwz 
ftizit, &jkti*»4?%\xjiifi&\,\ imcco&iztfi 

SToaatcotg^vHci wmmtZit&zttfx'Z 
htzft. mtitA<r>?K?>mx-i>~*imx'2>&. 
[0052] anctf>E£Wfcb»fc. tw«Ac7)ie-^{i9 
o-i o omm%ttk^ixh . m*mzit, m&zti 

tttttC10^ia»tJl«BSTJ)|.a*tAfctl)<O* i (i' 
*aSS<0(R«tc » LT ^*<S> £ . 

[0053] fcfia]a8[SrfflaS5-li-4fc«)Oft««JBIir 

mztchfrtiX'&h. l^l. &&$uBtfht*)m^ 

t. Uhfc&V&miSktf'bZKK&tzft. B^Vmx 
C $r 5 gMXngMGt h I ft o*<«(cI!g${i'ni5^ 

[0054 ] W/HCfcVvrtt, «t8*^(*«+Oft« 
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10 0 5 5] tmm<£frcr>£toff)lih%mi. 
cr>&^;tiLmz*$ <&ftZh&tzlt>, £<*c9<ffc5E&£ 

wwzwzm^xmi&tjxmx'khtzib. m?&&t 
»«*«<o««ttjW« . m&M^fct ix(7)\- v Aft 

[00 56] &%mzm\.^xmi. 2® 
<c«ffl-r h z t x-imrm . t Mi.&®&m±x-mt 
10 0 5 7) ^esfcj:ix/i/cms«sa(c#a-f 

Sam >r-«lt{c«J:^TtPi*li^$n, 8ttt*-£ 
f*!£flMt£ - & . §i!)3Ufll*|§£ttT1R$j« 

»tfp i. Z>BTH,®$L® lZt£<&ZitZ>Zt tf*l&Xh h fz 

[0058] *%®(DmMmmm. wm&fr® 
5t«rJc-t& 1 &±<?>m%igm t m%® t <nmz'j,-% < 

mi 1 ttthzttimzntL^ m4#m) . nm 

■lite. l<Jc. 2»w««ffl«lb6«roit:»£S<i4fc 
h, 

[0059] KM'msm 1 1 li. asifflKwt. ^s? 
Kitoji^sta<7)^< 1 1 2&x-hi>&m t f>?> . a 

^tt^'2fSJ:»)t'h$v^tcJi. ffl$v8c8tfWc*£< 

iit"&%ftm<D+j.-~>?mzitty)x-i>2>tz#>. m 
^ > ^tc w-r & amamw^^t* 5 * < & h tmz mm 
[0060] zcommm&mtt. 

mnteismkm-mzmvtx-hh. ~-yw 

[0061] *^coeumffli*iii«sresi)mffly y^ 



•5>, SM^ffl^'y va4 i|l)*<7)--t<T 
-f ->**)Vt'&tt1-mx-hi>rU*Wi$L. itzlitf'J t'- 
)V7n y -i K (PVC) ie0faT21i?je^fllitft$rJ& 

ITU*. 

[006 2] ^Bj(7)eS!)$ffl|*)^(i. r-y^j-^y 
i^jLU-^lil^K;, 7D7*-\ 7 h. A -yK74-> 

m^z> z t x\ wmmtKcnw^nt smmmfim 
tt*)&ft I ?nk<7)tax'2n3m%mmtet:mi8.$it. n 
wsskgttmzmsttiztim&ttci. 

[0063] 
v\ 

[0064 ] HiSCTl 

BD«S1. 0kg/a2^aatm^«c)ii:®SS4. 0 kg/ 

*nzfj>frc>%&jiffi?®znmitzmmmi*i$mx' 
h o . m&m&i*®ii&&%®<DfBimi l zi&®8L®imm 
Tzsmmmx-nfiLLtz. nmm^m^^smti. 

atttgl4^tm. ^tft5 0m<0--Ki;x^-f/UaatA 

t«-f) #20M%i. ItttlSMjui . ttttt*5 0 
ttC (tlT. «B«CkBgt) * { 2 0fi«%-t-tSf£Ucil5 

^jstniim^st'Ao. a»im^(*«ojf^^8 8% 

<±. «t;«S*tAA<ai9 5%i«SftCA>'5M4%-Cl{|* 

mg.i§tm&®ii. *<mmzE£ztLxmimc 

tz£0^lz®%Zi\. 3 0B»O«t«m-&f*fl$:fli^L 

tz . jjit^uwc i xmrnm ^^2ooh2. 

Wm$&ft2V\z (ClS^L. 3 0 0Hzc7)ig§ttfiSC9|S] 
±SrB«fct&B»$fflrtSE« ( 1 ) frf&SLfc. 
[0065] HJSWI2 

«*tm^(*)1^2oc7)^^$.^ttA 1 0 0%T'fll 

ffiJdcL. 1 ^MiUiSISSri^l 5 0 Hz. 2^Jgigjftg! 
8kHz tC|g.$L. 2 5 0Hzcoig#ttH<7)ra]±^ 

awk-n.i»$fflrt^« (2) tf^fltLfc. 

[0066] HifeCT3 
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iztt? h^Zftifix] OJSlClfcflSli. mtmi b 

£<mmziTmtom£#®zm&i. ixmmm 

Srtt 13 0Hz. 2J»»Wikft«rftl. 7kHz fclftg 
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